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The protein antigens PRAME and NY-ESO-1  (described in US5830753 and US5804381,
25 respectively) or fragments or derivatives thereof are protein antigens of potential benefit for the

treatment of cancer.

Summary of the Invention

30 The present inventors have found that some antigens such as PRAME and NY-ESO-1 are particularly
sensitive to a phenomenon known as “salting out” which may be defined as the precipitation of a
protein from its solution by saturation with a salt such as sodium chloride. The present inventors have
found that these antigens aggregate and precipitate at a concentration of sodium chloride as low as
150mM.

35
Accordingly, in one embodiment the antigen or antigenic preparation is any antigen which precipitates,
coagulates or aggregates after being dissolved in a solution comprising a concentration of sodium
chloride (NaCl) or with an ionic strength greater than 5mM, 10mM, 15mM, 20mM, 30mM, 40mM,
50mM, 60mM, 70mM, 80mM, 90mM or 100mM.
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Detailed Description of the Invention

25 The present invention provides an immunogenic composition comprising an antigen as described
herein, wherein the concentration of sodium chloride is less than 100mM. In particular, the present
invention provides immunogenic compositions comprising an antigen, wherein the concentration of
sodium chloride is below about 100mM, for example below about 90mM, 80mM, 70mM, 60mM,
50mM, 40mM, 30mM, 20 mM or 15 mM. In a particular embodiment the concentration of sodium

30 chloride in the immunogenic composition is below 10mM or is at or below 5mM. In a further specific
embodiment, the immunogenic composition is essentially free of sodium chloride. By essentially free

is meant that the concentration of sodium chloride is at or very near to zero mM.

The skilled person can readily test for the concentration of both sodium (Na") and chloride (CI') ions

35 using known techniques and kits. For example, sodium can be determined using a kit such as the
Sodium Enzymatic Assay Kit (Catalog Number: BQO11EAEL) from Biosupply. Chloride can be
determined using a kit such as Chloride Enzymatic Assay Kit (Catalog Number: BQOO6EAEL) from
Biosupply.
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In a further embodiment of the invention, there is provided an immunogenic composition comprising
an antigen, wherein the ionic strength of said composition is less than 100mM, for example below
30  90mM, 80mM, 70mM, 60mM, 50mM, 40mM, 30mM, 20 mM or 15 mM and wherein the antigen is
PRAME (also known as DAGE) or fragment or derivative thereof. In a particular embodiment the ionic
strength in the immunogenic composition is below 10mM or is at or below 5mM, and wherein the

antigen is PRAME or fragment or derivative thereof.

35 The antigen and its preparation are described in US patent No. 5, 830, 753. PRAME is found in the
Annotated Human Gene Database H-Inv DB under the accession numbers: U65011.1, BC022008.1,
AK129783.1, BC014974.2, CR608334.1, AF025440.1, CR591755.1, BC039731.1, CR623010.1,
CR611321.1, CR618501.1, CR604772.1, CR456549.1, and CR620272.1.
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which document is incorporated herein by reference in its entirety. The protein NY-ESO-1 is
approximately 180 amino acids in length and can be described as being composed of three regions:
(@) an N-terminal region being about amino acids 1-70 (b) a central region being about amino acids

30 71-134 and (c) a C terminal region being about amino acids 135-180 NY-ESO-1 may be employed
as a fusion protein for example as a fusion with LAGE-1 or a fragment thereof, see W02008/089074
which document is incorporated herein by reference in its entirety. Where fragments of NY-ESO-1 are
employed these suitably include one or more MHC Class 1 or Class 2 epitopes e.g. those known as
A31, DR1, DR2, DR4, DR7, DP4, B35, B51, Cw3, Cw6 and A2 (see W0O2008/089074).

35
Although not sensitive to NaCl as such, a further antigen that may be employed in accordance with
the present invention is a MAGE antigen, e.g. of the MAGE-3 family such as MAGE-A3. MAGE-3
antigens have, for example, been described as suitable to be formulated in combination with NY-ESO-

1 —see W02005/105139, which document is incorporated herein by reference in its entirety.
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The immunogenic compositions may comprise one or more further antigens.

30 It is well known that for parenteral administration solutions should be physiologically isotonic (i.e. have
a pharmaceutically acceptable osmolality) to avoid cell distortion or lysis. An "isotonicity agent" is a
compound that is physiologically tolerated and imparts a suitable tonicity to a formulation (e.g.
immunogenic compositions of the invention) to prevent the net flow of water across cell membranes
that are in contact with the formulation.

35
Generally, sodium chloride (NaCl) is used as an isotonicity agent. The present inventors have shown
that that certain antigens are particularly sensitive to “salting out’, a process whereby proteins in
solution aggregate or coagulate when in solutions containing high concentrations of salt, alternative

means for making the immunogenic compositions of the invention as described herein isotonic.
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The i mmunogeni ¢ conpositions may conprise one or nore further antigens. It
is well known that for parenteral adm nistration solutions should be
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enbodlﬁﬂ%?ﬁ%%@kbﬁYV@l is a sugar al cohol espeC|aIIy a C3 6 sugar alcoho
Exenplary sugar al cohol s include glycerol, erythritol, threitol, arabltol
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I sot onighity B898Hdut 7 9, (wm 6O8XBRBIe beVagn Mout NEnd 4P6EING% BINV) $n 5 S5CRS BxaAMl Of
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particul ar between about 3 and about 10% (w v) for exanple between about 3

an@oab%ﬂa pgrt%ﬁlérv\érﬂaodlrﬁéﬁ[ oﬁfﬁ@%@hoﬁem\éﬁrﬁﬂ\u%@}% cémmloﬁQQHErls@@oggv/oY)noré na

speci fic exanpl e hi's enbodi ment, the pol yol i's sorbitol
partlch@FmﬁﬁﬁﬁﬂFﬁent of the invention, the i mrunogeni ¢ conp05|t|on
conpri ses one or nore immnostinmulants. In one enbodinent, this

P munos AR tRSimthuiadt Glaﬁr rB\éAy ri?agé §altpSML AN #éfnc%léh %J%?p%ﬁlﬂ'f& JsQ%n Use

in the present I'mvention 1s s derivatlives. saponln
pr epar a9 BRSNS BV etier isf Qdlm aRkitsSERIvAiIveEl Fali & aeeninRiePafin isdgehiem dheavbl i na
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254) to have adjuvant activity. Purified fragments of Quil A have been isolated by HPLC which retain
adjuvant activity without the toxicity associated with Quil A (EP 0 362 278), for example QS7 and
QS21 (also known as QA7 and QA21). QS-21 is a natural saponin derived from the bark of Quillaja
30 saponaria Molina, which induces CD8+ cytotoxic T cells (CTLs), Th1 cells and a predominant 1lgG2a

antibody response. QS21 is a preferred saponin in the context of the present invention.

In a suitable form of the present invention, the saponin adjuvant within the immunogenic composition
is a derivative of saponaria molina quil A, preferably an immunologically active fraction of Quil A, such
35  as QS-17 or QS-21, suitably QS-21.

In a specific embodiment, QS21 is provided in its less reactogenic composition where it is quenched
with an exogenous sterol, such as cholesterol for example. Several particular forms of less

reactogenic compositions wherein QS21 is quenched with an exogenous cholesterol exist. In a
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y
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conposéd? @fSasatuwlapgurrlngpied%fouwlntah'@@éfabases t he anobunt of charged lipidis
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5% erols in de osf erol ,
Lt Mot e s sapab ety s as o e art o o R R iy P e Sl B oot
enbodi relfd ,to t1He(wW/ wimswegky etveso Mptdsiot 1: 0 tw/ed rgpdi sefgrabli diewt €t Giv/was Ssittayol .

These %&é‘ers%t%ro@fs%réé@rh tthb‘BMVBf d)§b1tJB§ol%hg al |@£st%3\m} )8n BROLRSIRFRY, tHeSatio
di sclosed in the Merck Index, 11th (Pge as a naturall'y occurring

st erol °f8§?|HSt?rﬁ' '%ﬁ?r%i’lw f Hte, StWésr%“ti‘tf%ChQ@ts'ie saponin fraction is Q821, the
ratio of Q521 : sterol wll typically be in the order of 1:100 to 1:1

(W/ZW) ’ |§5Hottr?e%%b&%é1}ﬁ%ﬁ'e |?nn11uQ\o eglcjco%tp&sy\(/ow)comg&g? BWn%ptWUI t hnt:ﬁ)lsja Tjoll ( ww) .

excess sterol 1S e ratl tero el ng | east
1 2 ( w/I E?i?) recenterdridLRhiseeniste Y T'—Br?@oi*'éft it 5 refFaniGEmROpeH ihich & CEP@"{ Wcﬁys'“gr he
sterol asignaMhgd @bﬂ)qnsé:lfmhgstaeml signhifin m@reumam &R0t ligahd6r .hcmébtryagemgrc

I
E:_(I)_EEZ)SIgtghegragtiogto%rg!fgenﬂij%%r Ie%égnqtu,stllg{r% (gabroe e)[ IIZEO?%{%%b 5& WE%’LE? gnls? b| e

of caushpapleof shypingld signglly @spree trqugh @J@R AaSIgrLamn@ p@;hww iAngyitable hmgple @flat her
asog ditLegt adoh@finsd 20 w.pdpegsgceﬁ?etnhy gtmtraagga GANSIATHRRIRS B NBRIANQRicOBy

exogenor#osnoglaf{og&oryl ﬁpl(?R or more partlcularT]y 3- Igeacy ath monophoghoryﬁlplé'B?BDagoB,_ st 1s

3D-MPL is sold under the name MPL by GlaxoSmithKline Biologicals N.A. and is referred throughout
the document as MPL or 3D-MPL. see, for example, US Patent Nos. 4,436,727; 4,877,611; 4,866,034
30 and 4,912,094. 3D-MPL primarily promotes CD4+ T cell responses with an IFN-g (Th1) phenotype.
3D-MPL can be produced according to the methods disclosed in GB 2 220 211 A. Chemically it is a
mixture of 3-deacylated monophosphoryl lipid A with 3, 4, 5 or 6 acylated chains. In the compositions
of the present invention small particle 3D-MPL my be used to prepare the immunogenic composition.
Small particle 3D-MPL has a particle size such that it may be sterile-filtered through a 0.22um filter.
35 Such preparations are described in WO 94/21292. Preferably, powdered 3D-MPL is used to prepare

the immunogenic compositions of the present invention.

Other TLR4 agonists which can be used are alkyl Glucosaminide phosphates (AGPs) such as those
disclosed in W098/50399 or US patent No. 6,303, 347 (processes for preparation of AGPs are also

7



capabl e of causing a signally response through a TLR-4 signalling pathway.
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i mrunostl mul ants. Other suitable TLR-4 agonists are as described in
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ER804442 50®Raﬁéﬁmea@ﬁtb&%é}47tﬁéhmﬁm d&é%ﬁmeemmga@eﬁ.wcsemsﬁ.oﬁ kbngrisagopi st i s

ER8040
both saFrie Bl ikt Semhmbavesicrd B ha-saie SAPRET it aser ¢
conposibeiwern 2281 g ersbe@B2h 28 Aok 3PgMPbstwdenTddRnd 268ign il Fpgsuch as a

| i pgpol ysacchari de, such as 3D-MPL, can be used at anounts between 1 and

100nmg per human dose of the |mTunogen| c conposition. 3D-MPL may be used at
a | evel® FPOUBOTEN BBMP2 F0rPeeIcafpt EMBEthRENCH D! AR é@P“ﬁg"er hamRt Q‘Eﬂe;PflS'eet ween
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human §S§1It96|¥ E)Qﬁ/eer{m@" e&gﬁq Gr &e(aﬁ%gsigténgns ”(?rréo abr’\ pwghe@em@odkr?%?lthe()f
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Where both TLR4 agonist and saponin are present in the immunogenic composition, then the weight
ratio of TLR4 agonist to saponin is suitably between 1:5 to 5:1, suitably 1:1. For example, where 3D-
30 MPL is present at an amount of 50ug or 25yg, then suitably QS21 may also be present at an amount

of 50ug or 2519, respectively, per human dose of the immunogenic composition.

In one embodiment, the immunostimulant is a TLR9 agonist, for example as set out in WO
2008/142133. In a specific example, said TLR9 agonist is an immunostimulatory oligonucleotide, in
35 particular an oligonucleotide containing an unmethylated CpG motif. Such oligonucleotides are well
known and are described, for example, in WO 96/02555, WO 99/33488 and US 5,865, 462. Suitable
TLR9 agonists for use in the immunogenic compositions described herein are CpG containing

oligonucleotides, optionally containing two or more dinucleotide CpG motifs separated by at least



i munogeni ¢ conposition. Q521 may be used at a | evel of about 50nmg , for
exanpl e between 40 - 60 ng , suitably between 45 to 55 ng or between 49 and
5 1 ng orwbnw/142d8a a furt her enbodi nent, the human dos@CofEPRéI®/058MMEINOgeENI C
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of TLR4 agoni st to saponin is suitably between 1:5 to 5:1, suitably 1: 1.
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462, Suitabl e agoni sts for use in the 1 nmunogeni c conpositions
dedBr i WhgPrHeleup f1MaY BS¥$5& cont ai ni ng ol i gonucl eoti des, optionally contai ning
two or nore dinucl eotl de CpG notifs separated by at Ieastthree sui tably at

| east V\Eéérgega 8’1&%&)* &%Ssubéﬁle%ﬁnggs Jmf in tt?e ﬂ]nﬁpﬁgé)e%l] nﬁgﬁ |o(?19td}eg:ﬁbed

follo ani e nuc ne enbod I nternucleoti de
bond i etelehaye thgdeliawing sequgacass!IneRe spRetBentt thessseauenggs C}%‘é‘s‘l Aypgphgrothicate
phosphordatfibd paiicketid lindgesiough phosphodi ester and ot her internucl eotide
bonds could al so be used, including oligonucleotides with m xed

i ntérnucl eotide |inkages. Methods for produci ng phosphorot hi oate

ol i gonuHI@RH{SEESIDAYO: Hh 6P AEEAEIG R 0aT € ACeT TdéperBBad in USS5, 666, 153,

Pﬁ?efz&nﬁﬁaz WRE/1262846chGa@Tect O thdecs® TRish Si ng ﬁg;fﬁgfgthloate
phophodfiSd el 'Bnil@gﬁ?%»m@é?%&%ﬁaﬁw%%%fﬁkéﬁ 'se the

ol i gonl@O#i(BEQ NOHE TS G EXBRET €STATT TQIG @11 (Fpduddbaéot | des sui tabl e for
i n@bus'd?_rbd)@ $Be D NB%F'WfG ACHRYBICTON: B8%6Jd hed) herein have the

fol | owi ng sequences n one enbodi nent, these sequences contain
phosphor ot hi oat e nodi fi ed i nternucl eotide Ii nkages. OLIGO 1(SEQ ID NO 1):
TCC AT@itéc&ivE TCpCT QighaizidotiddsCpayl 826G prisel tHEO s2queBEdd 1aboveCi?) thatT @leyCB&veAGC

GIG : I D NO 3): ACC GAT GAC GIC GCC GGI GAC
GGC i@@mﬁﬁéq%ﬁ?@%ﬁ%ﬁﬁéﬁﬁ?%@§k%$§$9~Tcs TCG TTT TGT CGT TTT GIC GIT (CpG
2006)

25 In one embodiment the immunostimulant is a tocol. Tocols are well known in the art and are described

in EP0382271. In a particular embodiment, the tocol is alpha-tocopherol or a derivative thereof such

as alpha-tocopherol succinate (also known as vitamin E succinate).

The present invention also provides for a process for making an immunogenic composition of the
30 invention comprising the steps:
a. Lyophilising an antigen as described herein, optionally with an immunostimulatory
oligonucleotide as described herein; and
b. Resconstituting the lyophilised composition of step a) with an aqueous adjuvant
composition wherein the concentration of NaCl or ionic strength of the aqueous
35 adjuant composition is less than 100mM, 90mM, 80mM, 70mM, 60mM, 50mM, 40mM,
30mM, 20mM, 15mM or 10mM.

In a particular embodiment the lyophilised antigen is any antigen which precipitates, coagulates or

aggregates after being dissolved in a solution comprising a concentration of sodium chloride or a
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OLIGO 5 (SEQ ID NO 5): TCC ATG ACG TTC CTG ATG CT (CpG 1668) Alternative
CpG ol i gonucl eoti des may conprise the sequences above in that they have
i nconsequeotorl14eesbet i ons or additions thereto. I n one ecihakomenssoihe

i mmunostinulant is a tocol. Tocols are well known in the art and are
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al pha-t ocophero ereof such as al toc erol succinate
(al so l@ﬁ@wﬁ%@'\/‘wﬂ%@w'\h B asfydldr ganbedimenthige fypetdlispd antﬁ%ﬁtﬁe@ﬁte@ff% ther goirdes
for a preesss Nwesoeki ng an i mmunogeni ¢ conposition of the invention
conprising the steps: a . Lyophilising an antigen as described herein,
optionally with an i nmmunostinmul atory ol igonucl eotide as described herein;
andSb. IRescamzdinent hegdiuyeat tonanenition Eetkpdu aiogs)tcoonriset asergninegndier e LR
a?ueou? Skt WY aBdcrisCi RA tfdr%&am\(ﬂ@b%waﬁd?rt?r 3DOIBIE Nth laahkHR P eMbodNa&rk th‘é%%ﬂi g
streng e aqueous an osition is

701 mT@%ﬁ%qa R e
enbodi remprisehe TLR® pimnist seta sapbnig @ra liesamgt famtlatipanandd win-ipricicotphitigt @gent
Coagm ak %scﬁ)l[)edag&[alﬁg% $§rt|@tf|§r%e Qcﬂw)&gt &JnﬁJ%Qll%e&* th@ﬁt@Sé\QhMEl’ltBﬂ nQaQ/rH?)Hpﬁéeng a

néent ration of sodiumchloride or asolution wth an ionic strength
é t er?®idn 100MM 20vM 30nM 40V 50nM 60TM 7O0rM 80mM 9OTM or 100w
I n a further enbodinent, the |lyophilised antigen is selected fromthe group

PRANE 9 a Whgégb%dlment SFHE. nﬁ/@ﬁ% | 1ERSs ﬁf?&j g%lkll{\égrﬂ ris rrposi tion of step b)

(above) conprises a saponin and/ or s described herein, for
exanpl e QSZl aﬁd/adYOPB'lﬁeWIaEt'gePer&OVﬁJY?%'é‘?p*@' ‘M'Fhrﬁﬂﬁ afthe saponi n and/ or TLR4

agoni st are inp.a ahiap@sRsadjufaat saalpatitichwhekdin B @okiEh@sioReNtiaClbhRnit Bergth Uvant

cOMROST {1 0n COMPEd B2e un TSNP YRR soRf EnRr BB shue hACSETR) som,

| ation, and 'a°Ron-iont ¢ s gent as el A
particul ar t he adpuvanit!Omdposi ti on of the present invention may conprise
sorbitol In a further enbodi nent of the invention there is provided a kit

corrprl ed antig tion ised wit
ond b, T g SnodiiOh At BEGmBBkY e irir 87 eyt S8 trbehed b RBipolP ey or
i onic ﬁtMQlﬁ’@ﬂMElqs NYES3O-1 hedthdi0CrgenB@miVor owiives.OM 60OM 50 40mM

30sy) 20M 15mM or 10rM In a particul ar enbodi rrent of the invention, the

antigen ins the kits as described herein conpris
In an alternative embodiment, there is a provided a kit wherein the CpG is not co-lyophilsed with the

antigen. The CpG may be either mixed with the aqueous adjuvant composition, or be in a separate

vial in aqueous or lyophilised form.

25  The aqueous adjuvants used in kits of the invention maybe any of the adjuvant compositions as
defined herein. In a specific embodiment of the invention, the aqueous adjuvant composition
comprises a TLR4 agonist and/or a saponin in the form of liposomes. In a particular embodiment, the
TLR4 agonist is 3D-MPL and the saponin is QS21. The aqueous adjuvants used herein may
comprise an isotoncity agent, for example a polyol, such a sorbitol.

30
The present invention further provides an immunogenic composition as described herein for use in the

immunotherapeutic treatment of cancer.
In specific examples of this embodiment the invention provides an immunogenic composition as

35 described herein for use in the immunotherapeutic treatment of one or more cancers selected from the

group consisting of prostate, breast, colorectal, lung, pancreatic, renal, ovarian or melanoma cancers.
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either PRAME or NY-ESO 1 and their fragnments and/or deriviatives. In an
alternative enbodi nent, there is a provided a kit wherein the CpGis not
co- | yophiweediovi4eds6t he antigen. The CpG may be either niPKEEP2II0I05800E
aqueous adj uvant conposition, or be in a separate vial in aqueous or
| yophi | I ' ' | ' 0,0 .0n maybe
any” of (RSt bannbH R RS AhaliRlY relRf ) btlb of bkl b b
enmbodi mesd ”@Feqf rremiPAsieh theo pier tah ePraviflingo §3d deridkah itk carp ectiveoaAmewifi Yes a
TLRA agamnusdgedt ednosBlorbaxBeribed Rertbiie form of |iposonmes. In a particul ar
enbodi nent, the TLR4 agonist is 3D-MPL and the saponin is QS21. The aqueous
adj uvants used herein nmay conprise an isotoncity agent, for exanple a
pol Yol ,In specic axasmtasiof diis. emipdimenitbe fivention erevidena Methot of theraoy prdeephalaxis of
| MUNOGE&tinGerCRAPRS iibin0Re Afouf @8RdidtiRE dr HBSBieNbk st dbkRedid, Itul‘f@ pancreatic, renal,
|nnunotherapeut|c treatment of cancer. In speC|f|c exanpl es of this
enbodlﬁ%ﬂP”PHQeFWW§HFW8ﬂSprOV|des an i mmunogeni ¢ conposition as descri bed
herein for use in the i mmunot herapeutic treatnment of one or nore cancers
sel ect %e E)Fegéﬂtﬁnbgntﬂﬁ %‘I’Iplo@%@%rﬁ’lt# degcr%tad B\f ﬁ’iﬁ&r%%?the%ll@@?@ no&%lmg%gﬁbles l ung,
pancreatic, renal, ovarian or nelanonma cancers. The présent Invention
further prOV|des a nethod of therapy or prophylaxis of cancer in an
i ndi vi @Bxampiee need t hereof conprising the step of providing said individual
with an effective anmobunt of an i munogeni c conposition as described herein.
In specific exanples of thls enbodlnent the i nvention provides a nethod of
ampler 2 avang 1 : &h t he group consisting of

prost at e, breast col or ect aI I ung, pancreatl c, renal, ovarian or nelanona

canger The resent inventio L (e urtlhe scrl g ns, of
%1 ad uva comp?smon was regared W}wm co |se -dea aed IlPosomaI

t he™f ol ng non=171m ti nB arrp es reparalon of

adj uvariermgletigro Jihtsivea pmeﬁre(igefob@wsol) An adj uvant corrp05| tion was pr epar ed
whi ch corrpri sed 3 deacyl ated MPL and QS21 in a |iposomal fornulation. This
was od of preparation of |iposones: A m xture

of i plpg%{egl?éiﬁ’? Eepg 'Pﬂ@f ﬁ%°sﬁﬁ'8§‘phat| dyl chol i ne), chol esterol and
3- O dedcyixdtredt MRL (suph es garhatic phbspbatidyinbaing)r cledestkoatrand r’ﬂd@dewtawdrwlPLAﬂn

aqg ngu%rg%ﬁic%lv% W Uhid %l%wﬁ’ f&ﬁ@e‘? hf@&ﬁnp%f fa‘?qhé‘éijs%%luhéhe(shép%
Phosphate p ) _was en added and vessel gretate unt | aII

lipid 84S [?Pog%beﬂs?%‘ﬂ\" F"i’ﬂ%péa@lﬁ’é'pﬁaHéW%th%%dd[eﬁé‘ﬁd e%é?’?b@%ﬁfez'é’at"\ﬁ”t”;? hi gh

shear nipid &vas ansbsp&rasionhTigh syspersssurveashbarDgrelinzognizaat with Hidreshebpozenasl tsérize was
r educeqig%%réasrsﬁ)rg rﬂgmggéﬂ%é aﬂtﬁ)ﬂ@n'a‘c?s%ﬁ}éé %Qe was reduced to around 90nm-+/-10nm measured
by DLS. Liposomes were then sterile filtered.
25  B. ASA formulation:
Step 1: Dilution of concentrated liposomes
Na,/K Phosphate buffer 100mM pH6.1 when diluted 10 times was added to water for injection to reach
a 10mM phosphate buffer concentration in the final formulation. A 30% (w/v) sorbitol solution in water
for injection (WFI) was then added to reach a concentration of 4.7% in the final formulation — this was

30 stirred for 15 to 45 minutes at room temperature.

Concentrated liposomes (made of DOPC, cholesterol and MPL at 40mg/ml, 10mg/ml and 2mg/ml
respectively) were then added to the mix to reach a concentration of 100ug/ml of MPL in the final
formulation.

35

The mixture was subsequently stirred for 15 to 45 minutes at room temperature.

Step 2: QS21 addition
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by DLS. Liposones were then sterile filtered. B. ASA fornmulation: Step 1 :
Dilution of concentrated |iposones Na2/ K Phosphate buffer 100mM pH6. 1 when
di | uted Mohme2esas added to water for injection to reach/ER2G@oksophosphat e
buffer concentration in the final fornulation. A 30% (w v) sorbitol

sol uti . (Y '

concengjrgla :; \gﬂét%['%$%%’ |d§2?ﬁgk$€aﬁg¢{w orrrul a{ RED: QQ%E%E%B%P%{E)W 3”38 afjded 15 to
45 mi niited P&t'sté"ﬂfofm”tpeﬁl"rﬁé@tapmoém'/wﬁ@éﬁtCH“léE?%EPOF‘PWﬁE@W(%ﬁWféUUWQ Sopesh

chol estaemnolg/@ansdndditratdh ift@8BAdrtorm IS/ THe naik dag ipretrfor 18 &BGhihvted.y) were then
added to the m x to reach a concentration of 100ng/m of MPL in the final
formul ati on. The m xture was subsequently stirred for 15 to 45 m nutes at

r oo t éingbhSh iermeulatign egntined Q8 MBRHA andoPOBY Q§2Hmperi stal tic punp, Q521 bul k
stock (thawed 24H at RT or 2 days at 4C for 200m ) was added with a
perist | ti of 200m /mn to the diluted |iposones under
magnet i (Eepsf pF' r%éﬁ?cge‘?ég)(‘?% 13- 9§Orrg/ m concentration in the final

formul ation. The m x was stirred for 15 to 45 m nutes. Final ASA

for mul ayd i) Sq&mgﬁh,gﬁgn 100rrg MPL/m and 100ng QS21/m . Step 3 : pH was
checked to be 6.1+/-0.3 Step 4 : Sterile filtration Sterile filtration was

r edPi z &Xerilg fitsptiop wap éef?ﬂ'zeidaﬁté‘ CGf‘Stﬁ'M‘r‘rtFPHQP”B’H“'%O’MIP%?H%TP@@P? G15S) (BESPY i | ter
from PAALL Corppratiat.i on. Step 5: Storage at +2C to +8C. The adj uvant
conposi tion was obtai ned, which conprised 3-Odeacylated MPL and Q521 in a
| i posonmal formul ation and cont ai ni ng sorbitol (designated ASA (sorbitol)),
was t héters¥:Gterganst +2€ tei&fpl e 2 : Preparation of adjuvant conposition ASA
(15QT1V|TN§.Gd)uvﬁ1t dMBiprld)nO\i/haspblgﬁlaéc&tWI{Mh &fmdrk&ﬁsmylﬁemam%mbgj @iszhh@iag -

nt het at i S a ylate

(inpL P G R B R S B e e SRt B Fa B S RER G Fer ec
sal i ne was then added and the vessel agltated unti | aII the lipidis in
susr)enaaxem |eB1pﬁepaka$.aﬁesa<3_ﬁwa\%som tidh AOBAARMINGH W th hi gh shear mi xer
and t hen pressure honogeni ze nt|I the TTposones size was reduced to
ar ound 90nm+/ 10nm neasured by DLS. Liposones were then sterile filtered on
0. 22mMAPMSthoddf ippaparation of liposomes:

20 A mixture of lipid (such as synthetic phosphatidylcholine), cholesterol and 3 -deacylated MPL (3D-

MPL) in organic solvent was dried down under vacuum. phosphate buffered saline was then added
and the vessel agitated until all the lipid is in suspension. This suspension WAs then prehomogenized
with high shear mixer and then high pressure homogenized until the liposomes size was reduced to
around 90nm+/-10nm measured by DLS. Liposomes were then sterile filtered on 0.22um PES

25 membrane.

B. ASA formulation:
Step 1: Dilution of concentrated liposomes
Na,/K Phosphate buffer 100mM pH 6.45 when diluted 10 times and NaCl 1.5M were added to water
30 for injection to reach respectively 10mM phosphate and NaCl 150mM concentrations in the final
formulation. This mixture was stirred for 5 minutes at room temperature. Concentrated liposomes
(made of DOPC, cholesterol and MPL at 40mg/ml, 10mg/ml and 2mg/ml respectively) were then
added to the mix to reach a concentration of 100ug/ml of MPL in the final formulation. The mixture
was subsequently stirred for 5 to 15 minutes at room temperature.
35  Step 2: QS21 addition
QS21 bulk stock (thawed 24H at RT or 2 days at 4°C for 200ml) was added to the diluted liposomes
under magnetic stirring to reach a 100ug/ml concentration in the final formulation. The mix was stirred
at RT.
Step 3: pH was checked so as to be 6.1+/-0.1.
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B. ASA formulation: Step 1 : Dilution of concentrated |iposones Na2/ K
Phosphate buffer 100rM pH 6. 45 when diluted 10 tinmes and NaCl 1.5M were
added t o weat2ero/f42436i nj ecti on to reach respectively 10OrvVepheEppeianssoasnd NaCl
150m™M concentrations in the final formulation. This m xture was stirred for
5 mnu erature Concentrated |iposones (nmade of DOPC,

chol esisgép tSté ggﬁgﬁf%ﬁg? 40ny 10mg/ M and 2ng/ M respectively) were then
added t%erlﬂerfétf%ﬁ'PWW@%feﬁléa@ﬁn ap@mlteéwdf%@t(i’éﬁ) fdter TgohgkintoregratigPL i n the fi nal

f or nul &tépos. Sta?ageaﬂ»ztclfcewnes subsequently stirred for 5 to 15 minutes at
roomt [ 1 { at RT
or 2 odya aelion, 3 55 fes 2 Doaasbld e il 3P RSeisg (il apole
maghet |Q‘>52§ﬂ0e'rTiINhg to reach a 100ng/m concentration in the final

formul ation. The m x was stirred at RT. Step 3 : pH was checked so as to be

6.1+/-Q 1. S &P 4,1 te‘(ijef filtration Sterile filtration was realized on a
pol yet %éﬁ'@ﬁ-\‘—f—eﬂg—l-‘im—ﬂe “Fer from PALL Corporation. Step 5: Storage at +2C
to +8C Final conposition of ASA was 2ng DOPC, 500nmg chol esterol, 100ngy
3-O de%@QH o I@Bwh/%ﬂyse]rgcg) Hgoéé%}(rﬂé%f EI“hér,L\SA ?%Lgdj&ntgg%gaoéﬂ%wpﬁapéﬁh Iag'int y

@21 is known to se red blo cells ASA (sorbitol) adjuvant
cor’rBosnEtX?'BHeﬂr"@ﬁé‘? tagn%e ﬁih‘ﬁ%@ytf a\%‘étyf"’ééﬂ'é‘ﬂ"cf‘?? @H&ﬁa@etvv?ataseezfewt ic
act i vi twth wessqgivaent hegjdvanncdnipesis@nmpeyin a5 OmASNSE s AV 16miNaceui val ent

adj uvant conposition conprising 150V NaCl (ASA (150vM NaCl)). Q821 lytic
activity was neasured by a haenol ysis assay using chicken Red Bl ood cells
( RBO) . I¥iie petivieves mpanyesd byt esoglyes assey U@Lﬁb@“‘%ﬁ@ Bed Blpad cllp RBGIIEBC The
pel | et weascemairrbubl 5508 asuspthdnnwEﬁ@sdAtHeﬁ EThelpRIIdt 8RS bar'éﬁi]ﬂiy riegljsbérwled wol ume

?gg é??jq%%ngerqg?gaggu hewM%ol&ﬁrﬁ%%%&ﬁg sel\SJ néocr)pe %vrﬁ%?ﬁtpga Wa[? s%)ed]a ag vrevra;s rgorend'Im i f
not usédahgeli neédgeryra(lyaﬁdlmﬂa)s Héel palighivas tshveedd@tw Ctfori Staus elax)s axinAg Ifonqt ysesd

around d;Lcht/ '(%%ésﬂe@ﬂédclrefhelcfay 4S&dsddi@r 848 arodhd @2 &0s Bufid 08 Weve Was
pr epar ¢ ASA buffer (in salt or in sorbitol buffer follow ng the ASA

sanpl e f’"@gp@’d) ext enpor aneously and the adjuvant sanples (containing a 50ng
or 90ngy equi val ent of QS21 neani ng the equival ent of 500m or 900m ASA)

Webe prAe@é‘fﬁ&lee Eé@@lcuMQI\A}ég%re\ﬁ@r%d ?r{jj\é'ﬁi)%rt(if? salt or in sorbitol buffer following the ASA
sample tested) extemporaneously and the adjuvant samples (containing a 50pg or 90ug equivalent of

QS21 meaning the equivalent of 500l or 900ul ASA) were prepared. Final volume was adjusted to

900yl in standards and samples with adequate buffer (containing or not sorbitol as a function of the

buffer of the sample tested). Due to its opalescence, ASA interferes in optical density (OD). ASA

25 “blanks” were thus prepared and their OD was subtracted from the OD of ASA tested samples. Those
blanks corresponded to the same ASA volume as the volume tested in samples, but adjusted to 1ml

with buffer. No RBC were added to these blanks. Standards and samples were then incubated with

RBC (100ul of diluted RBC added to 900ul of standards and samples) for 30 minutes at room
temperature (RT). Samples were then centrifuged 5 minutes at 900g. Optical density at 540nm was

30  measured after centrifugation.
Determination of lytic activity was carried out by a limit test.

1. Limit of detection (LOD) was defined as the lowest concentration of QS21 leading to an OD:
35 -Higher than the base level (OD>0.1)
- Around three times higher than OD’s buffer (the “o pg” QS21)
- In the ascendant part of the curve

- Determined for each test.
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*50ug QS21 equivalent tested. 150mM sodium chloride buffer.

The Limit of Detection in this assay is at 0.9ug QS21, and OD of 0.12

The QS21 quenching in an adjuvant composition comprising 150mM sodium chloride was estimated

to be more than 98.2% for the equivalent of 50ug QS21 tested. In the case of an equivalent of 90ug

tested, conclusion is more than 99%.

QS21 quenching was then compared with an equivalent adjuvant composition comprising sorbitol and

only 5mM sodium chloride. Data were generated after storage of the ASA at 4°C or after accelerated

stability (7days at 37°C). For the ASA in sorbitol, the QS21 standard curve was realized in a sorbitol

containing buffer.

Sample

Timepoint

LOD

QS21 quenched
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that any buffer used enabl es the congener conposition to b e the sane a s
in the concentrated |iposones used to make the adjuvant conpostion. A's
shown o rwbigure2686, the congener conposition was exani REw/HPR0180SIVPL
concentrat ed Ilposorres (Cone Li posones LI PO? 217, first colum of Figure
2 a QS eohptstRg—3p—vPE I'“““ones are—52+— n a
1)50n1v| G‘aEVé’bu?'FpOSY?’AQFa\)/an 015011% Nacwlg 1o‘trr Asf?’fg NaCl), secofd

col umj1o0mMdNag! n adj uvant kRmpasi tion [cari sifgod,MPL 1 posones and Q821
in a sprbitol and 5mM NaClibuffer (Adiluvant Soribitol o r ASA (sorbitol),

col umm#dgvary Compesitiop idfEher | conposi tio Ves al sq, ﬁ?gn ned in two lofs of ASA
f eer

(sor bi {selpolcsimmant a t day 0 and 7 ddaayyss ag
pprr ee| Lk 2TV aVaX=WNE-TH | S S/ n(" oW =Y a XX NNl hat
there fas no evol ution ovefPe7 e (see [flnal fouf %6l urms of Figurel2).

Rel ati € distriputron of (Rina g Pent a<cand hnexa-oga@yl-at ed congener § of MPL
ncentrated i posones rASA /cnrlbl_t_gL)__secq;Les_mas_del_er_m_aed by

I P— HPL@QF'I"%I‘EJP“BE?%’EQS% te(smlﬁﬁ‘cepBo?%"V'S"F&tﬁifjg(P‘@sQ%?ﬂdesé%ﬂmI es were derivatised

wi t h dansyl hydrazi ne, which introduces a Fluo-active chronophore o n the

di ssac hae T ' ' I nal d ona Cl8
reversgﬁ{) ggré co#%%ﬂéﬁzsﬁ\”r@]%%gédra\; u(%%ﬁ%]r?’?rgﬁ) IS&%R%EQ% b}ﬁ%AO—D as anion
pair reagent. Congeners containing the same nunbers of fatty acyl groups
wer 8 elpxb@gleidn mhlsédrigaherg_r oups (tetraacyl, pentaacyl, and hexaacyl)
Distribution o gener \A n re h

gr oup :Eée[[nﬁzallyt ng:I\{EH'_ m}rtuer% ogs dg‘%@% mgnonposlqhorg IFp AW@ %SchraB gcytleﬁedc

per centchgfs. ehadh %ﬁpﬁ'@éh@? MPhanal¢aylei it icaltpdta G@Wgﬁ@qfedt'é 'mmf@@h@éh@fe cerdnnersi ti on
was f O%B@lp&%w&ﬁb.@édmwanwt@ Hb 5Bt DetwdBiilthk RopeRIBY eﬂ&fng&@moqmstans@nmw@nt

consistent o sorbito ratio
oo el GHY Paler (BE srPhieshenBngeneg camiporon 45 HeRPs SaPatooh 161 CHIAMEH ¢ h
Cp @0 ( i@ uses tumekk theagjlvantoappstes) 5. 1.1 Preparation of PRAME with CpG
with ASA (150nM NaCl) used in Exanple 6 and Exanpl e 7 experiment 1 and
experinment 2 30%§w/v% sucrose sol ution gre pared in water for |njection)
was addedPy E EHrer e GPERVET S REEIIYEURheRMasE oA MEG FeRTFh e Hﬂ?s?if‘e%%
Tri s- H@CoreuLipesomie aiPY 2k, irsh colaran bhigurady ed aﬂpva“rea@hpoaltﬂrﬁccrmdrﬂ“hg SDIMHALS er
concenﬁ-g@sﬁngyam%ﬁt iﬁah%mrNakgng%wfa;dv%t Gocifi nbBLR: Addadoha N RHCLcBn D MM

Bor at e er concentration Pol oxaner t1on repared in
vatler MM hjaee e Ve SoMARon Fawarting 3MEh "80%}?&&‘?9 r%ﬁ%1dﬂ 3o?r°”0t°Bi’Bb/o The
m Xt ur smMaNaCTBae (AdwkhtyScsditol, 6rexBA @5BitdlpPediurhdr3-H. m nutes at RT. CpG
solution at concentration of about 20 ng/m (in water for injection) was

t hen added to reach a
The congener composition was also examined in two lots of ASA (sorbitol) adjuvant at day 0 and 7

days after preparation and maintenance at 37 °C to ensure that there was no evolution over time (see

20  final four columns of Figure 2).

Relative distribution of tetra-, penta- and hexa-acylated congeners of MPL in concentrated liposomes
or ASA (sorbitol) samples was determined by IP-HPLC-Fluo detection (ARD). Both standards and
samples were derivatised with dansylhydrazine, which introduces a Fluo-active chromophore on the
25 dissacharide backbone. The derivatised samples were analysed on a C18 reverse phase column
using tetrabutylammonium hydroxide (TBAOH) as an ion pair reagent. Congeners containing the
same numbers of fatty acyl groups were eluted in distinct groups (tetraacyl, pentaacyl, and hexaacyl).
Distribution of congeners is deduced by comparing the peak area of each group to the total peak area
of all MPL congeners.
30
Figure 2 shows the percent of each congener. No significant difference in congener composition was
found between adjuvant buffers, and the congener composition was consistent over time in the

sorbitol buffer.
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concentration of 1050 ng/m in the final formulation. The m xture was
magnetically stirred (150 rpm for 5 mnutes at RT. PRAME antigen was then
added t o weaetv/2s0t ei n concentrati on of 1250 ng/ m . TRETMPANNOESONMRS
magnetically stirred (150 rpn) for 15 mnutes at RT. The pH was checked
(9.51). The m xture obtained was filled by 0.5 mM in 3 mM glass vials then
freeze dried. Figure 3 |IIustrates t he freeze drying cycle used for PRAME
( dur at iExamplech;)Prepeyationef ¢ompasitioRsaiid use Dramples aes’.r econstituted with
625m of aqueous adjuvant conposition pr epared as in Exanple 2 conprising
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ent.r ica stir to

30151 nu dnieqat o N et fa b HRp ST Ba TR el ek P oy o

on 0. zzmﬁfrwﬂseflvaas megnetierlly 8tirsd étH0ZPMYOr (AninttesatRT-ThepH fvos ﬁ‘lﬂc'&tdl(%m)s'ﬁe‘,er ose

25% Dbofiatre oBamdl RES:IRd 80 5 ki Phi Jdi¥% RMenakddadided. WFI to reach

respectively 9.25% 5mM and 0.24%1n the final fornulation. The 2 fold

concentrated AS + CpG preparation was added resulting in 1 fold

conc entFigatectlillistratel theffienze-driiog cugleatsedior PRAME (dugatinaess4®@id.i rred for 5 m nutes at

RTooPRAME antigen in sucrose 3.15% borate 5mM was then added and the

m xture was stirred for 5 mnutes at RT. 1.3 Preparation of PRAVE with

CpG for'e|"Fyling Yphiagion £ae Wit @QEJ%'F”FGH’EWF“ 529l BagHpIUE auvaRioPRIEREIHAY ed

adj uvamteppredpariatExanple 2 comprising 150mM NaCl. The lyophilsation cake contained a 1.25 fold

he

excess of antigen dose to have the right antigen/adjuvant ratio after reconstitution with a final
composition of 16mM Tris, 4mM borate, 4% sucrose, 0.24% Poloxamer 188, 840ug/ml CpG and 1000
25  pg/ml PRAME.

5.1.2 Preparation of PRAME with CpG for “liquid formulation” (7O0OmM NaCl) in Experiment 1 of

Example 7.
Concentrated adjuvant preparation

30 PBS mod 10 fold concentrated pH 6.1 when diluted 10 times was added to water for injection to reach
a 1 fold concentrated buffer in the final formulation. A premixed solution made of liposomes and QS21
prediluted at 400ug/ml was prepared separately. The premix was magnetically mixed for 15 min at
room temperature. Concentrated liposomes used in the premix are made of 40mg/ml DOPC, 10mg/ml
cholesterol and 2mg/ml 3-deacylated MPL. The premix was added to the PBS to reach an MPL

35  concentration of 200ug/ml and a QS21 concentration of 200ug/ml in the final formulation. The mixture
was magnetically stirred for 15 to 30 minutes at RT. CpG at around 23mg/ml was then added to reach
a final concentration of 1680pg/ml. The mixture was magnetically stirred for 15 to 30 minutes at RT.
pH was checked so as to be 6.1+/-0.1. The AS was filtered on 0.22uym PES filter and stored at 4°C

until use.
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ASA for liquid fornmulation was prepared as follows. Phosphate buffer 1M (pH
6.1 when diluted 100 fold) was added under nagnetic stirring to WI to
reach a AsoNbfo/madset aki ng i nt o account the 501M phosphaPeT@EPaE®Nss0at i on i n
the concentrated |iposones. Sorbitol 35%was then added to reach a 21.15%

concentFrng lJ!Iogal Concentrated |iposones made of 40nmg/ M DOPC, 10ny/ mi
chol e ng/ M 3-deacyl ated MPL were added to the m xture to reach

a fi nalSUIvPEe eoncherate 8 PHIf8 a9 dwijpIi0% e rdérd R WHItto seelurriretorly #g?% ) was
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f or mul gtihads 3@% (W v) sucrose solution (prepared in water for injection)

was added to water for injection to reach a sucrose concentration of 4%in

final formul atlon Tris- HCI buffer 1M pH 9.0 was then added to reach a 16 niM
5f 1f Prepayatipp rof PRAMB with ©pG e “liduiddbrmiutation] insExpe plef 7 100 nmM pH

9.8 was then added to reach a 4 mM Borate buffer concentratlon in the final
HONES R Por8Ranmer 188 sol ution (prepared in water for

i njiect |A®A)fomms|dtfhﬁmuaadd®ds brepdrecaehfoaowsoma;trraai thupiar oV (§H B4 %HeR dillied foonal

for mul ?&%&ESO%Q%I 4 Mo thagnele Sur “%h‘ié‘*éa!hg F&ygﬂaﬂt}:ﬁ% I %@cc&&( the 5'6PnR/Pt €s

on a oncen tI on o

| nj ect |pb@9ph%a§om?@ﬁataadre@et ePneidieted diresoReanqraitol é?l°°d’fal§4tbeﬂ1@<ﬁ0i?fj tp rﬁeatche’" final
f or mul atme% com@.traﬁaﬁtﬂgm]e cmnmagme;tdsaaéd Wa&d bﬂ’ct(ﬁ@/rﬁlllﬁ@P(L‘ mvingfrﬁlrchaeﬁbraut es
at RT. r Bor t Sucr os 159 10H 9 en
S oS e WA PRSI RURT 958 2 rdat o ol P of 1
wad St héﬁolwdde@stzd) huea@h a@um &Pua/mibwea Addest foorachf aamwg@ﬁ% pancention ﬁfal
f or mul abo@yml. ;ﬁlﬂlﬁgmmﬁ il &lﬁ}re‘dﬂ& 1g&gmﬂég ST Yhesrsm wa£€hetKeaing Iamlstéd)ll’o poﬁs fH/nut es
at RT. 0 conce tr AS | SO i n

concent! af PR aBBIE M Aetetia el Aehi pBwEE R BT8R M 5 1 4
Pr epar @h@?@hatefZZFﬁ?AMEla\ﬁ t2h-1%@0ﬂbm| ASA (sor bi toI ) and ASA (sucr ose) in
Ex_peri mtfo%mﬁoﬁxarrpl e 7 30% (w v) sucrose solution (prepared in water for

nj.ect i s added to water, for ectjon to h ucr.ose
e e R A e s B S ey e N
added tsocrpssarohceatrationiof o irafinal fourfuiation cloind&h byttt 1 mHi XD s therf asidad foaeaahra
-5” |mf/| 'll_'@b nﬂgﬂlseduffé&%wnﬂﬁloﬂtnommw fo?rQulthJnd BgﬂateU{uﬁQr M@?-nl\fl pien. 8@%@%|nta@déoeaig8a

r's 1 oNn |1 | atio 0Ol OX r

Sorut 1 o Toeb b Ll HFAEL A Phsenaions b fralAd R 2adh g Pl
concentsplgtiandprepdred Bogaitet farrgection) ak gten @ddedrheeamn / concentytisn ofelbidfes indled fingl
st bbr edorindRfor. AR nfiire vaBlibgh&Ralt stffdd (f88Fpm) for 5 minutes at RT. CpG solution at

concentration of about 20 mg/ml (in water for injection) was then added to reach a concentration of840

pg/ml in the final formulation. The mixture was magnetically stirred (150 rpm) for 5 minutes at RT.
PRAME antigen buffer (Borate 5 mM — Sucrose 3.15% pH 9.8) was then added to adjust PRAME
antigen concentration at 1000 pg/ml. PRAME antigen was then added to reach a protein concentration

30 of 8 pg/ml in the final formulation. The mixture was magnetically stirred (150 rpm) for 15 minutes at
RT. A 4.5 fold concentrated AS in sorbitol was added to reach final concentrations of 100pg/ml MPL
and QS21. The pH was checked (+/-8.0).

5.1.4 Preparation of PRAME with CpG for ASA (sorbitol) and ASA (sucrose) in Experiment 1 of

35 Example7
30% (w/v) sucrose solution (prepared in water for injection) was added to water for injection to reach a

sucrose concentration of 5% in formulation, borate buffer 100 mM pH 9.8 was then added to reach a 5

mM Borate buffer concentration in this formulation, Tris-HCI buffer 100mM pH 9.0 when 20 fold diluted

was then added to reach a 5 mM Tris buffer concentration in this formulation. 10% (w/v)

40 Poloxamer188 solution (prepared in water for injection) was then added to reach a concentration of
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solution at concentration of about 20 ng/m (in water for injection) was
then added to reach a concentration of 1050 ng/m in the formulation. The
m xt ure wai® 208giedsscal |y stirred (150 rpnm) for 5 m nut e PCRIEPRINLO/OFRASVE
antigen was then added to reach a protein concentration of 1250 ng/m in
the fi o _pn. ! I r 1 for
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10% (w/v) Poloxamer188 solution (prepared in water for injection) was then added to reach a
concentration of 0.3% in the formulation. The mixture was magnetically stirred (150 rpm) for 5 minutes
at RT. CpG solution at concentration of about 20 mg/ml (in water for injection) was then added to
reach a concentration of 1050 pg/ml in the formulation. The mixture was magnetically stirred (150
rpm) for 5 minutes at RT. PRAME antigen was then added to reach a protein concentration of 1250
30 pg/ml in the final formulation. The mixture was magnetically stirred (150 rpm) for 15 minutes at RT.
The pH was measured to 9.1. The mixture obtained was filled by 0.5 ml in 3 ml glass vials then freeze
dried.

ASA sorbitol was prepared as described in Example 1. The resulting lyophilisation cake was
35 reconstituted with 625l of aqueous adjuvant composition and the final composition comprised 16mM
Tris, 4mM borate, 4% sucrose, 0.24% Poloxamer 188, 840ug/ml CpG and 1000 pg/ml PRAME.

5.2 Preparation of NY-ESO1 with CpG
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Tris, 4mM borate, 4% sucrose, 0.24% Pol oxanmer 188, 840ng/m CpG and 1000

nmg/ M PRAME. 5.2 Preparation of NY-ESOL with CpGb. 2.1 Preparation of NY-ESO
1 with Cpeoini0B4268pl e 6 . Na/ K2 Phosphat e buffer 200rM pHETAEP30Mi08s018li | ut ed
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The fi nal hen freeze- dried he resulting | yophilsation cake was
r edBnst gk ‘é’GC%”f’“PP”()"igﬁ@ugﬂT" K@Amﬁgﬁef'%ﬁtg”’(gl@wrl\lﬁ%ﬂreaéﬁ t%i‘iP‘Eﬂdt BOsem g8hnpl e
6. Previenhixore obs StB@b i ngmaerhperatire tidres nAidjtes/ antaliqonhpastakdnao cloR el fidalrpg
sorbit i t that reducing the salt
concen?r attar%glr&g%o @Wegﬁﬁg'ﬁ@“@gfﬁ%gﬁﬁébﬁ& in the adjuvant conposition
prevents "salting out"” of both PRAME and NY-ESO-1 in i nmunogenic
corrposiﬂhia QBSulting SydphiRRRIneEhke NvdsX@bdistuted vith 62301 & ASA bGP HomWe NELH addn
FIR%\Llfl/Ee btol)l PRAME antigen reconstituted in ASA 150 NaCl buffer. 2 .

anti gen reconstituted in ASA sorbitol buffer. 3 . NYESO- 1 antigen
reconstituted in ASA 150 NaCl buffer. 4 . NYESO 1 antigen reconstituted
i n ASA EsaipBiet @ provintieh -of FLEAUAE oflt” i the vagf&nh SsitfNEGHh prspiy bstbusiess PRAME
and NYI reconstrtuted 1n sorbirtol). As can be
seen, reconstituted in ASA (150mM NaCl) appears cl oudy conpared to
PRAME reconstituted in ASA (sorbitol). Simlarly, NY-ESO reconstituted in

ASho (1 N%@h%n&@&%%&t QB&HQYthQQQP%&@nFré?uoWo E%Q ad 'in%&'iné Q6BRSG tih kg ed in

ASA (sor to) ample 7. In"vivo Muse Mdel Experinent
adjuvant composmon prevents “salting out” of both PRAME and NY-ESO1 in immunogenic

compositions (as prepared in Example 5.1.1 and 5.2.1 respectively). In Figure 4:

1. PRAME antigen reconstituted in ASA 150mM NaCl buffer.
25 2. PRAME antigen reconstituted in ASA sorbitol buffer.

3. NYESO-1 antigen reconstituted in ASA 150mM NaCl buffer.

4. NYESO-1 antigen reconstituted in ASA sorbitol buffer.

Figure 4 is a photographic comparison between PRAME and NYESO-1 reconstituted in ASA (150mM

30 NaCl) and ASA (sorbitol). As can be seen, PRAME reconstituted in ASA (150mM NaCl) appears
cloudy compared to PRAME reconstituted in ASA (sorbitol). Similarly, NY-ESO reconstituted in ASA
(150mM NaCl) appears cloudy compared to NY-ESO antigen reconstituted in ASA (sorbitol).

35 Example 7. In vivo Mouse Model

Experiment 1:
Seven groups of twenty female CB6F1 mice (hybrid of C57BL/6 and Balb/C mice) 6 to 8 weeks old
were immunized twice intra-muscularly (every two weeks, in alternative injections in left and right

gastrocnemius muscle) with the PRAME protein formulated in a fixed dose of ASA +CpG which
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Seven groups of twenty female CB6F1 mce (hybrid of C57BL/6 and Bal b/ C
mce) 6 to 8 weeks old were imuni zed twice intra-nmuscularly (every two
weeks, i rwealzbeymadssve injections in left and right gast POTEPISSSUSC] €)
with the PRAVE protein fornulated in a fixed dose of ASA +CpG
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W t h t liec4RRAE ofSAIcEpLastanaipred. anti gen is used to reflect the capacity of
the different fornulations to induce a functional cellular response. 7 days
after the second i nmuni zation, the ercenta of CD4 and CD8 T-cells
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20

Results:

25  Tumor Growth
Mean tumor growth over time, as measured by surface (mmz) (+SD), per group is represented in
Figure 6. The PRAME formulated ASA (150mM NaCl) +CpG and PRAME in the ASA liquid
formulation induce a lower tumor protection (greater tumor growth) than the PRAME ASA (sorbitol) +
CpG.

30

Cellular response (7 days post 2 immunizations— n=4 groups of 3 mice per group treatment):

The frequency of CD4 and CD8 T-cells able to produce cytokines like IFNy and TNFa after
immunization of mice with the PRAME ASA-CpG tumour antigen is used to reflect the capacity of the
35 different formulations to induce a functional cellular response. 7 days after the second immunization,
the percentages of CD4 and CD8 T-cells producing cytokines (IFNy and TNFa) were measured by

intracellular cytokine staining (ICS) on spleen cells of immunized mice.

The % of CD4 producing IFNy and TNFa (average +/- standard deviation) are shown in Figure 5.
40
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The % of CD4 producing | FNg and TNFa (average +/- standard deviation) are
shown in Figure 5 . No neasurable CD8 response was found in this experinent.
The PRANVBWVPR2otogi4peshor mul ated i n ASA (150MM NaCl) +CpG WRSTHIRPOYH/ 058918
precipitate and i nduces a | ower specific T-cell response conpared to PRAME
formul ated in ASA (sorbitol) + CoG. A simlarly good PRAME specific CD4
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anal yzedrresppmitodi 0 ef 2 mimanetade (50pIs catrifing LoWEPL, Bug@82d ande2pe 96740951142)
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represent ed in Fi gure 9 . The PRAME fornmul ated ASA (150mVi NaCl ) +08G
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which the PRAME protein precipitates
20 - grp3: colyo PRAME + CpG resuspended in ASA (sorbitol)
- grpd: PRAME + ASA - “liquid” formulation +CpG (+ poloxamer)

14 days after the last immunization, the immune response was analyzed using different read outs as
follows:
25
- Humoral response (n=12)
- Cellular response by the ability of T-cell to secrete cytokines(n=4 groups of 3 mice)

- Protective effect against a tumor challenge (n=12)

30  All the mice received 0.4ug of PRAME in 1/10th of Hu dose of ASA +CpG Adjuvant System (5ug of
MPL, 5pg of QS21 and 42pg of CpG).

Results:
Tumor Growth

35 Mean tumor growth over time, as measured by surface (mmz) (+SD), per group is represented in
Figure 9. The PRAME formulated ASA (150mM NaCl) +CpG induces a lower tumor protection (greater
tumor growth) than the PRAME ASA (sorbitol) + CpG. Similar protection was observed for PRAME
ASA (sorbitol) + CpG and PRAME in the ASA liquid formulation + CpG).

40  Sample Analysis: Humoral response:
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tested by ELISA for the presence of PRAME-specific antibodies 14 days after
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+CpG wargrasdiiolancytaking rsediingi (IGH) en apiekni aattkug ésmaniztiaticest i cal |y | ower specific
T-cel|l response conpared to PRAVE formulated in ASA (sorbitol) + CpG . In
contrast a simlarly good PRAME specific CD4 response was obtai ned when the
PRANE P16 e P iihRrofus LT ¢ @ ThiF o )@T%T’b?tf’“éﬂajd qﬁ(&‘ﬁ@%” SASTOWn thBlINS A p-
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TheoCT26; gell line was generated by transfecting the CT26 col on
car ci noma ce I ine with the mammal i an expression plasm d, pCDNA3, encoding
the cDNA for PRAME (I nvitrogen, Carlsbad, CA). Selection with 418 (200

ng/ M ) Narmgedsurable COBIrespbiase wais Gauind @h thik ekpdeiched. cl one expressi ng PRAMVE ( CT26-
PRAME) as determ ned by quantitative real-tine PCR (10e-3 PRAME nRNA copi es

/ co of
PY 5 The PRAME protein formulated in ASA (150mM NaCl) +CpG was shown to precipitate and induces a

25 statistically lower specific T-cell response compared to PRAME formulated in ASA (sorbitol) + CpG .
In contrast a similarly good PRAME specific CD4 response was obtained when the PRAME protein
was formulated in ASA (sorbitol) +CpG, and in the ASA “liquid” formulation + CpG.

Method

30  CT26-PRAME tumor model and tumor growth
The CT26-PRAME cell line was generated by transfecting the CT26 colon carcinoma cell line with the
mammalian expression plasmid, pCDNA3, encoding the cDNA for PRAME (Invitrogen, Carlsbad, CA).
Selection with G418 (200 pg/ml) and limit-dilution cloning yielded a clone expressing PRAME (CT26-
PRAME) as determined by quantitative real-time PCR (10e-3 PRAME mRNA copies / copy of

35 mouse Bactin which is in the range of the level of PRAME expression by human tumors)

CT26 PRAME cells were grown in vitro at 37°C with 5% CO, in RPMI Medium with 10% fetal calf
serum, 1% L-glutamine, 1% penicillin-steptomycin, 1% non-essential amino acids, 1% sodium

pyruvate and 0.1% B-mercaptoethanol. Cells were trypsinised, washed twice in serum-free medium
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ondbe s TR Bibdirion b BF and G3p Eankuiatieagires ARt el aE Sy o
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10e6 T (spl een cel rs at 37c in a
96 Wel Ithepef“éi'ieéD AME Prﬁte&‘ SERYEAFS-vol ume of 200m of RPM 5% FCS cont ai ni ng
2ng/ M of anti CD49d and anti CD28 at 2ng/m after the incubation, 50m of
brgpel @tuf%u(aﬂérﬂ&q(&ll was added in RPM 5% FCS I ntracel | ul ar stai ning:
s were transferred in a 96 well plate (conic wells)
Oentrlfugatlon IOOOrpm 5" at 4c

Spleen cells of immunized animals were re-stimulated with a pool of 123 15mer peptides
overlapping by 11 amino acids, covering the entire sequence of PRAME. The peptides
(Tpg/ml/peptide) are mixed with 10e6 T cells (spleen cells) 2hrs at 37°c in a 96 well plate (U)
25 in a final volume of 200ul of RPMI 5% FCS containing 2pg/ml of anti CD49d and anti CD28 at
2ug/ml
- after the incubation, 50pl of brefeldin (1/1000) was added in RPMI 5% FCS

Intracellular staining:
30 e (CD4/CDS8 staining:
- Cells were transferred in a 96 well plate (conic wells)
- Centrifugation 1000rpm 5’ at 4°c
- Wash with 250pul FACS buffer (PBS 1% FCS)
Pellets of cells were incubated with 50yl of 2.4G2 1/50 in FACS buffer during 10" at 4°c
35 - 50yl of Master mix CD4-PE (dilution Mab: 1/200) and CD8PerCP (dilution Mab: 1/200) in
FACS buffer were added during 30" at 4°c
Wash in FACS buffer (1200RPM-10’)

e Permeabilisation of cells:

40 - Pellets were incubated with 200pl of cytoFix-cytoPerm solution during 20’ at 4°c
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- Wash with 250m FACS buffer (PBS 1% FCS) Pellets of cells were incubated
with 50m of 2.4& 1/50 in FACS buffer during 10' at 4c - 50m of Master
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Perneabilisation of cells: - Pellets were incubated with 200 m of
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sterile water | IFNg and TNFa intracellular staining: - pellets were
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perlml\A_SH éX-]gl QBPMrémbapa&g:zlh%tawg%@ 5{)@%@@%3@ ﬁfb?diﬁﬁe}ﬁﬂ%ﬂﬁfS@fanﬁAcs

anal ysis Brefe n .0Qi ug) .. . cat . of i x cytoperm

Phar mi ngen (BD Hﬁ&%'#&%'%%?%%g%%'ﬁgﬁewgég&s i ngen(BD) Cat n 554723
Rat anti MouseWaBdavithpeimVASH NA(RZBORPNBIO'Cat n 553154 Rat anti Muse CD28

purified NA_LEyBR ket rdduspanddtn BRts Blter Mouse CD8a per Cp: BD Cat n 553036
BD Cat n 556616 Rat anti Muse | FNg APC. BD Cat n

Rat anti Muse % PE: .
554413 Rat antf ﬁ'?@s*fNFa FITC BD Cat n554418 Anti- nouse CD16/ CD32
(214@Rx2) Becton Dickinson cat n 553142 (0.5ng/m)CLAIMS | . An inmunogenic

CONPOSigdrQfin ¢ONRYi PRE 8Dt ABb2Pen, wherein the concentration of sodium
chl oride or lonic strength of said conposition is |less than 100nM 2 .

t he e .\
An i mMBEehTEEPeEb8aMN96h (B 4 43864 n claim 1 wherein the antigen or
ant i gerfeon/prgpaufat PoarmingedBY) @attnf §847280i ch preci pi tates, coagul ates or

aggr egalesnifidiel chRbrfliFRRLY eBpicat @ 538444t i on conprising a concentration
of ;sodi um cihl oride or wth an ionic strength greater than 5mM 10OnM 15nM

2 MRS/ DBERNITeB A FORRIN* 8O 90mM or
Rat anti Mouse CD8a perCp: BD Cat n° 553036
Rat anti Mouse CD4 PE: BD Cat n° 556616
Rat anti Mouse IFNy APC: BD Cat n° 554413
Rat anti Mouse TNFa FITC: BD Cat n°554418

20  Anti- mouse CD16/CD32 (2.4G2) Becton Dickinson cat n° 553142 (0.5mg/ml)
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100MM 3. An i nmmunogeni c conposition conprising of claiml1l or 2 , wherein
the concentration of sodiumchloride is |l ess than 100" and wherein the
antigen iWORRANME266 a fragment or derivative thereof. 4PCTAR2010058v0%eni C
conposition conprising of claiml or 2 , wherein the concentration of

sodi umghlpéide is I ess than 100nM and wherein the antigen is NY-ESO-1 or a
fragment or derivative thereof. 5. An immunogenic conposition as clainmed in

any one of clainms 1 to 4 wherein the concentration of sodiumchloride or
i oni ¢ st réndPhMMENPeEss GORRASIIANIAMPIZESHRY 20%STY WiV ther espepntiEdeAVeT $eivm
40mM 300V cRBiGhadd or @te idridditength ofsaid domphsigens @smamumnﬂvl on as clainmed in
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| ess t han I nunogeni ¢ conposition as clal nmed erein
t he concent PEPRGHOHIP a8y aMtigas Wh'P'@JP'ieG'é't%?S peaghlates of egairddtes Sftereeioidipgplvesinv 8.

An i mrunogend § se0fMmpdirptishity &8orckbmtaiBitlof ddditimedhiBride BhivieharC BAE atreittegegnt i al |y

no sodi um chl Orénﬁjﬁcoﬁp” L5m VR %%Wi%oom &O{nyg@gmlgaoti@l Y or

precedi ng f (AP ng 2 hon1onicns
i munogeni ¢ 18@nidosi ti on according to claim9 wherein the non-ionic

i sqponi ci gy A@\glﬁfﬁhndg%m@-c&ﬁ&déﬁbn comprisifi§ ofmn%@%%réﬁm%héehﬁﬂloﬁgpwd@hﬂg to
claim 10 WneLel

s sorbito eni ¢ conposi.tion of
cl alm 10 Whehgidt i es Ro Bh bt e o e < PerEn ey e ek,
about 15% (wieygof. 13. The i mmunogeni ¢ conposition of claim12 wherein the

concentr aﬁ' QR |r9ﬁ1u§®'émb E&hpdsﬁiorp&;rﬁﬁlglﬂg 6&%’}1 145/‘2 mréi’rptﬂé’r::orfkgrf{?aém \6) sod;hf’f‘r An

i mrunogeni ¢ conposition accord to any Bgrece I ng claimconprising about
5mM sodi um CHBYSS lFes @ﬁW%‘E%%WB@/&'&H‘G 2990 NEEHT T 912 frapgentgy depvgfiYfogeni ¢
cortposi ti on tiafreciny one of claims 1 to 14 conprising one or nore

L mmunost i gl %”hﬁnun%gemcﬂ&Sm Mﬂd%e@faﬁn SOMPORY bhObrOdaifikb & M 1P WAL, the

i mmunost i mul ant sapon
concentration of sodlum chloride or ionic strength is less than about 100mM, 90mM, 80mM,

70mM, 60mM, 50mM, 40mM, 30mM, 20mM, or 15mM.
6. An immunogenic composition as claimed in claim 5 wherein the concentration of sodium
20 chloride or ionic strength is less than 10mM.
7. An immunogenic composition as claimed in claim 6 wherein the concentration of sodium
chloride or ionic strength is less than 5SmM.
8. An immunogenic composition as claimed in claim 7 which contains essentially no sodium
chloride.
25 9. An immunogenic composition according to any preceding further comprising a non-ionic
isotonicity agent.
10. An immunogenic composition according to claim 9 wherein the non-ionic isotonicity agent is a
polyol.
11. An immunogenic composition according to claim 10 wherein the polyol is sorbitol.
30 12. The immunogenic composition of claim 11 wherein the concentration of sorbitol is between
about 3% and about 15% (w/v).
13. The immunogenic composition of claim 12 wherein the concentration of sorbitol is between
about 4% and about 10% (w/v).
14. An immunogenic composition according to any preceding claim comprising about 5mM
35 sodium choloride and between 5% and 6% w/v sorbitol.
15. An immunogenic composition of any one of claims 1 to 14 comprising one or more
immunostimulants.
16. The immunogenic composition of claim 15 wherein the immunostimulant is a saponin and/or
a TLR-4 agonist.
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a TLR-4 agonist.17. The i nmunogeni c conposition of claim 16 wherein the

i munostimulant(s) is/are in the formof |iposones. 18. The i nmunogenic
conposi t iwo 20f0/@k@sm 16 or 17 wherein the saponin i s QuPCAVERROI®/08®18 vat i ve
t hereof. 19. The i nmunogeni c conposition of claim 18 wherein the derivative

of QuilA The i1m ] iti , f. ¢l aj 16
fo 19 whelsi e rhaeifep Wy AR o SpERAThL b A eEa o BT 1o
any one of &fopamess to 20 further conprising a CpG oligonucl eotide. 22.

The i nMunog amk inmiHResE Ednidsifdn IMAE 0P 7 whabifBhelsaboniRisIQuiiRlor HSErivative

medi ci ne. 2§heréﬂge i mrunogeni ¢ conposition of any one of clains 1 to 2 1 for
use in the t1réatnent of cancer. 24. Use of an i nmmunogeni ¢ conposi tion of
any5one of19. dhaimsunpgenic gompositipn; di elaimatfufhecdinithe defivativernt Quiais®i®21f or t he

t r eat ment xPfrng #MkGlogermEcomPoBiHc a8y &ridlof BBIsNG 16y WRETHA @REMRc SRABASBDHI On as
claimed in %one of claims 1 to 22 conprising the steps: a . Lyophilising

an antigen, ionally with an i mmunostinul atory oligonucl eotide; and b.
Resconst i 2utAnngnniunegdnjoo prokdigeth emyrpossiof icaimof16stoe) &rthei témmarising gal eipes
adj uvant corg:?d%ﬁwhaé&ge_v\her ein the concentration of NaCl or ionic strength is
| ess than_100vv 9O 80OM 70 60OvM 50M 40vM 30nM. 20vM  15nM or
1 26. 22 TioP {MEINBFNISAHNPOsion of any Qgishelpimedde Ahter Bedh MSEENBnal | y
co- | yophi £3. s@d inmhiifog&pdgonasitidn. of any @glwe daisisadp AVntseGothe deatiieotof vhreeei n t he
concent r abj Qi f W L@ Bbifipcili 89%& ¢ %%irﬁ "ﬂgé; %i}ﬁiﬂé" AT MureB
. a i f 2 m re .
70nM 607%7‘ Q‘%&ﬂiﬂ ggw %%*rk)l? 1 or 1 . e process of claim
26 or a kit megcamantigy thegredimankeiZanegher ei n t he aqueous adj uvant conposition
conpri ses2m Alpbteds &g itk an ARRILBGSAP BBt BbsitiBn as bibipea0iBAy drerdMdlatid Db Znd a
nonioni c isqlonici ty agent. 28. The process or kit of claim27 wherein the
nonZi oni ¢ i SOTBNI Ci ty agent is sorbitol. 29. The process or kit of claim?28
wher ei n t he coacdserhdisihoan aftigen cbticnally with ab énwerstinlieiaty oigéna¢ieptidsEndw/ v) , 4%
alnd_ 10%2(7 w V) Zgr \Ar;théeéaﬁ_etﬁminﬁhﬁmyo‘é%@a%ow anV%f- std9a) WA A RRRSS Qdjudeht Of
clains or cor%EoeslitBn twhgreﬁ]alﬁggcl)nrc]:eﬁtrsatio of]NaCI or ionic strength is less than 100mM
90mM, 80mM, 70mM, 60mM, 50mM, 40mM, 30mM, 20mM, 15mM or 10mM.
20 26. A kit comprising:
a. alyophilised antigen, optionally co-lyophilised with CpG; and
b. an aqueous adjuvant composition wherein the concentration of NaCl or ionic strength
is less than 100mM, 90mM, 80mM, 70mM, 60mM, 50mM, 40mM, 30mM, 20mM,
15mM or 10mM.
25 27. The process of claim 26 or a kit according to claim 27 wherein the aqueous adjuvant
composition comprises a TLR-4 agonist, and a saponin in a liposomal formulation and a non-
ionic isotonicity agent.
28. The process or kit of claim 27 wherein the non-ionic isotonicity agent is sorbitol.
29. The process or kit of claim 28 wherein the concentration of sorbitol is between about 3% and
30 15% (w/v), 4% and 10% (w/v) or between about 5% and 6% (w/v).
30. The process or kit of claims 27 or 28 wherein the saponin is QS21
31. The process or kit of any one claims 27 to 30 wherein the TLR-4 agonist is 3D-MPL.
32. A process or kit of any one of claims 25 to 31 wherein the concentration of NaCl in the
aqueous adjuvant composition is about 5mM.
35 33. The process or kit of any one of claims 25 to 32 wherein the antigen precipitates, coagulates
or aggregates after being dissolved in a solution comprising a concentration of sodium
chloride or wherein the ionic strength of the solution is greater than 10mM, 20mM, 30mM,

40mM, 50mM, 60mM, 70mM, 80mM, 90mM or 100mM.
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3 1. The process or kit of any one clainms 27 to 30 wherein the TLR-4
agonist is 3D-MPL. 32. A process or kit of any one of clains 25 to 3 1
wherei n twe 20ovigedssr at i on of NaCl in the aqueous adj uvaRCTEPREOSFLION | S
about 5mMM 33. The process or kit of any one of clains 25 to 32 wherein the
ant 1 gen PLECBLIALES (EGA0YLAL G hs AUAAYALEN, AL LiloohRI ) RaRIKAN 1
sol ution conpri conc ratiron o l'um chr or i'de ereln e ionic
strength of qH¥E§&Ut|on is greater than 10mM 201V SOnM 40mM 501V
60M 70mM 80OnM 90TM or 100MM 4 . The process or kit of any one of clains
25 to 33 wherein the antigen is selected from PRAMVE or NY-ESO 1.
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